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Longitudinal extent of CNA observed by multipoint ground-based riometers dur-

ing storm-time substorms on August 25-28, 2018
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Cosmic Noise Absorption (CNA) is a phenomenon caused by absorption of "30-MHz radio waves in the D-region iono-
sphere at altitudes of "90 km associated with high-energy (“30 keV) electron precipitation. Thus, the CNA enhancement in
the post-midnight to noon local times is consistent with the eastward drift and energization of electrons in the inner mag-
netosphere. However, there are few examples of CNA observations at multi-point stations distributed in longitude. The
longitudinal extent of CNA with its time evolution has also not been well understood. In this study, we investigated the
longitudinal extent of CNA by using simultaneous riometer observations at six stations at subauroral latitudes at Athabasca
(ATH; 54.6N, 246.4E, MLAT: 61.5N) and Kapuskasing (KAP; 49.4N, 277.8E, MLAT: 59.0N) in Canada, Husafell (HUS;
64.7N, 339.0E, MLAT: 64.9N) in Iceland, Istok (IST; 70.0N, 88.0E, MLAT: 65.9N) and Zhigansk (ZGN; 66.8N, 123.4E,
MLAT: 61.9N) in Russia, and Gakona (GAK; 62.4N, 214.8E, MLAT: 63.2N) in Alaska. These stations are located encircling
the earth at "60 MLAT by the PWING project. We have conducted simultaneous observation of CNA at these stations since
October 2017 and focused on a geomagnetic storm of August 25-28, 2018. We identified 8 isolated storm-time substorms,
and studied the relationship between the substorm onset and the CNA. For all the 8 substorms, some stations observed CNA
enhancements. In 5 out of 8 substorms, we found the CNA enhancements started around midnight and propagated eastward
around the Earth. This result indicates the eastward drift of high-energy electrons, which is the source of the CNA, due to
gradient and curvature drift in the geomagnetic field. In 2 out of the 5 cases, we found CNA propagated not only eastward
but also westward. We also studied correlation between CNA and ELF/VLF wave intensity at "1 kHz, and found a tendency
of positive and negative correlations for CNA below and above 0.2 dB, respectively. In the presentation, we will discuss the
longitudinal extent, local time dependence, and source mechanisms of CNA based on these observations.
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